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(57 > Abstract 

'Ihc picscnt invention may be used in the production of highly efficient films for electron field emitters. The- cold--_*missicM7 cathode of 
tlie present invention comprises a substrate having a carbon film witfi an irregular strurture applied thereon. Tliis structure comprises caibon 
iiiicrcv- and naiio-ridges and/or micro- and nano-thieads which are peipendicular to tlie surface of the substrate, which have a charactei istic 
scale of between 0.01 and 1 'micron as well as a distribution density of between 0.1 and 100 fuu. and whicli aie coated \'. ith a diamond 
nano- film whose thickness lepiescnts a fraction of a micion. 'I'he method tor piochicing the cathode involves se(]uentialb; deprv.ning two 
carbon films. A carbon film with naiK>-baibs is hist deposited on a substrate arranged on an aiKxie by igniting a diiect- cui i eut disch.aiL'e 
at a density of bei^\'een 0.15 and 0.5 A. lliis deposition is carried out in a mixtui>^ containing hydiogen and a caibon containing addit;\c. 
under a global piessure of between 50 and 300 torrs, using vapours of ethy he alcohol at a 5 to 15 ^> concentration or vapouis methane 
at a 6 to 30 7r concentration, and at a temperature on the sut.)straic of between 6(J0 and 1 100^ ( A diamond nancv^filni is tnen oepoMted 
on the graphite film thus giown. 
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(57) PecfjepaT 

HloOpCTCHMC MOJKCT QhUb HCIlOJIhBOBaHO JUI5I nOJiyHCHHfl BhlC0KO34)Ct}CKTlimihIX lUlCHOK XUIH IIOJICIiMX 

3MinTcpon 3jicKTponoB. XojionH03MncctioMHi>ni khtoh concpxin nozuioxKy c nancccimoii iia nce ynicpo/i- 
noii luieiiKOH, ni.irioJiHCHHOM B Bimc HcpciTJiapiioii cipyKTypM. cocroameM m yuicpoiiiiLix MHKpo- w iiaMOpc- 
C)cp 1!/Mjih MiiKpo- I! naiiouMTeii, opMCHTiipoBanMbix iicpiieiuiMKyjiHpno iioijcpxnoci li iioii'K)>;ku. c xapaKTcpiibiM 
MacmiaOoM or 0.01 no 1 MiiKpona ii njionioci i.io pacno;iO)KcnH5f O.I-IOOmkm ii noKpi.ixMX cncpxy nancKuiMai- 
iion luieiiKOM TOJiinMHoii noJiii MUKpoMCTpa CnocoG nojiy^ieiinfl Kaio^ia 3aKjnoMaciCH h uocJienoBaTCLUhMOM 
oca^aieHHH nnyx yiJiepoiinbix ruieiioK: yniepoiiHoii Manoocrpuiiiioii luieiiKii iia nojuK);+:Ky, paciiojio;t;cHnyHi 
iia aiioiic^nvTCM 3a;t;iiraini« paspsuia riocroMimoro roKa iuiotmocimo 0.15-0.5 A n cmcch Ronopo;ia c ynicptt- 
aocoiiepjKaiueM zioGanKoii iipii hojiuom jiaivieiinn 50-300 l opp iiapaMH ariuioBoro cniipra npn Koimori (:>annii 
5-15% iLTiM Mcraiia iipii KOHueinpauiiM 6-30% ii iipn TCMiicparypc iia iio;uk»:kl- OOO-MOOC h oca;tuieniic\i iiaiiCH 
a;iMa3MOM ruieiiKii rioncpx BLipaujemioii rpat})nioBoii. 



HCKJIIOHHTEJTbHO JI,Jin l^EJIEIi HHa^OPMAl^HM 



Ivu^ibi. iicnojiJ>3yoMBie jiJin oGoana^eiuiH CTpan-'^i.nenoE^ PCT iia TiiTyjihiiMx jiiicTax 6poinK>p, n Korophix iryCjin- 

K\ H>7rH Me^KAVHapOAHWe ;jaHBKM B COOTBeTCTBHIl c PCT. 
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Xojio/iHo >i\tiiccHOHHbin luieiioMiibiii KaroiJ ii ciioeof) ero iioJiyMeiiusi. 

OojiacTb rexHHKH 

H3oGpe're?ine othochtch k oGjiacni i lo JiyMeiiHH iijichok ;ui5i 

BMCOK03C})(j)CKTHBHbIX nOJlCBSIX 3MHTTepOB 3JieKTpOHOB, KOTOpblC MOITT 6hVl h 
5 HCI]0Jlb30BaHbI Jim C03;4aHIl« riJlOCKHX ZUlCIlJieeB, B 3JieKl pOIlHLIX 

MHKpocKonax, CBH ajicKxponHKe, iicxoHHiiKax CBera n pHjxo ;ipynix 

TipiUIO/KCHHli. 

ripejiuiecTByiOLUiiri ypoBeiib tcxhhkh 
HsBCCTen xo;To;xH03MiiccnHHBiii luieHOHiibiii Kaxo^u conep>KainHi'i 
10 Mo;_uio>KKy c HaiiecenHOH Ha nee ajiMasnoii luienKoii (Application of Diamond 
iMlms and Related Materials: Therd InternationalConferencc, 1995, NIST Special 
IHiblication 885. Edited by A. Feldman et al., p. 37, p. 61]. OziHaKO b cbm3ii c 
ini3KOri nJlOTHOCTblO 3MnTHpyiOmHX UCHTpOB nJieHOHHblH KaTo;t Ha ochobc 
nOJlUKpilCTLULUHHeCKIiX aJlMa3HbiX nJlCHOK ne nnJinCTCM BbICOK034)(|)eKTHBHbINT 

1.^ 3Mi'nTepoM 

HaHOOJiee 6jih3kmm k iipeztJiaraeMOMy tcxhi-imcckom)^ penieHiiio ^iBJi^ieioi 
xojio;iH03MuccMHHbiH njieHOHHbiM Kaiozt, co;;ep>icamHii nozuioKKy c 
naneceiiHon na piee njieiiKOM yi^icpoxia ["Diamond based field emission Hat 
panel displays" Solid State Tech., 1995, May, p.71]. TijieHKa, piaHeccnnaM na 

20 no;iJio>KK>\ npejicTaBJiMer coGon njieuKy aMop(})Horo yniepoxia. 

H3Bec rcH cnoco6 co3;taHM5i x0JioziHO3MiiccHiHioro n.ieHOHUoro Karojia, 
HojiyMaeMoro mcto/iom jia3epHoro paciibuienHH [["Diamond based field 
emission Hat panel displays" Solid State Tech., 1995, May, p. 71], Koropbin 
3aKjnoMaeTCH b ocaH<;teHHH na xojio^Hyio no;tJio>KKy yrjiepo^a, ncnapMCMoro 

2^ H3 rpa(j)nTOBon MHiiieHH M3JiyHenHeM moiuhofo Jia3epa. IlcziociaTicoM raKoi o 
cnocooa mbjihctcm ero cjio>i<hoc'i b, ztoporoBH3Ha, orpannMeHHbie B03Mo>KHocrn 
MacunaoHpoBaHHH, a xaioive nn3Ka5i iiJioxHOCTb 3MnTTHpyKMUHX nempoB 
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(nop>i;|Ka 1000 Ha cm npii nojie 20 B/mkm), hto hbho He^ociaroHHo jimi 
co'^jXcunm iiojiiKMiBerHoro MOiiiiTopa c 256 r]:)aziauHHMH HpKocTM. 

ll^Bec'ieu cnocoG iiojiy4eHn;i xojio;]iH03MHccnoHnoro njicHOMiioro Kaio/ia 
MCToz^OM ra30(])a3Horo cHHTesa, BKJiioHaiomiiii 3a^<iiraHHc Tjieioiuero pa3p5i7ia 
5 HOC roMHiioro Toica b pasp^i/iHOM npoMOKyi kc MOKay KarozioM ii aHOAOM h 
noroKe Bo;iopo;ia, uarpeB hozijiokkh jxo icMnepaTypbi oca>K;xeHHH, iio/iaMy 
yrjiepo/iocoAep>Kamero rasa b hotok w oca>Kzieinni lUieHKH b cmcch Bo;iopo/ia e 
yrjiepozioco;iep>KamiiM ra30M, yziajieHHe n.iJinujKOB rpa(j)iiTOBoii cj)a3Bi n 
pa3pM;ie b noroKc Boziopo;ia [A.T. Rakhimov, B.V. Scleznev, N.V.Surlin el al. 

10 Applications of Diamond Films and Related Material: 3-rd International Conf., 
Gaithersburg, MD, USA. 1995, NISTIR 5692. Supplement to NIST Special 
IHiblication 885, p. lis.]. TaKiiM ciiocooom noJiyuaioTC5i nanoajiMaTHbie 
njiCHOHHBie Karo/ihi. O^HaKO nojiyMacMBie onncannhiM chocooom ajiMasnF^ie 
n.neHKii paciyx OMenb MeiUieHHO ii 3aHacTyio ne oojiaziaior DMiiccnonHbiMii 

1.'' CBoncTBaMH, zioc raroMnbiMM jv\h co3;j,aHHM Kaio;ra jin:^ nojinouBeTuoro 
MOHirropa. 

H3BecTer^ cnocoo nojiyMCHiiM yrjiepozmorx) Karo^ia j ABiopcKoe 
CBHjierejn^c TBo CCCP JN9 966782, MKM . onyoji. ], BKJUOMatomnii 

oca>K;ieHHe yruiepozmbix HHTeBMZtHBix KpuciajuiOB n3 cmccm Bo;iopo;.ia. 

:v \'[ jicKiiCJioro T^a3a n Merana b cooTHouienim 15-25/ 74-83/ 1-2 n oca/KzienMii 
yrjiepo;uu)ii (l)a3bi na no;uio>KKy iipn TCMUCi^iaType 1200 -1500 C. ();.uiaKo 
nojiynaeMbie luieHKn hmciot BecbMa Heo;u^opo;4Hbie 3MHccnornH>ie cBoiicrBa ii 
Hinxyio riJioTHocTb 3MnTHpyiomnx uempoB. 

PacKpbiTue H3o6peTeiHi5i 

2-^^ l^peooBaun^i k coBpeMenHbiM npn5opaM ipcGyioi co3;iainiH 

xojio;uio3MnccHonHoro njienoHHoro Karo;ia c BbicoKUMii 3JieKrponno- 
^^n^ccno^HbI^n1 xapaKxepiic THicaMH, ci ohkofo b bbicok^ix 3JieKTpn^iecKnx 
rioJi5Jx, KOTopbiii MO>KeT GbiTb ncno-^b30BaH b KaMCCTBe nojicBoro ^Mni iepa 
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3;ieKTpoHOB npH co37iaHHH niJOCKHX ;^HcnjieeB, b ajieKxpoHiibix MHicpocKonax, 
HC'iOHHMKax cBera, CB^ ajieKxpoHHKC h pnjxc jxpyrux npiiJio>iceHHH. 

riocraBJieHnaH sajiana pemaeToi tcm, 4to xojio/]^no3MHccHO}iHbiH 
iiJienoMUbiH Karo^i BBiiioJiHen e bh^c noxiJio>KKH c iiaHeceHHt^H na hcc 

5 yniepo/iHOH niienKofi b Bwjxe cipyKTypbi HepenuiMpiio paciiojiOKeiiHbix 
ynepo/xiiMx MHKpo- ii iiaHopeoep h/hjiii MiiKpo- n HaiioHHTcfi, 
opHenxiipoBaHHbix iiepneHZlHKyji5ipH0 noBepxHocxH iiozijiokkpi, c 
xapaKxcpuBiM MacuixaGoM ox 0,005 jxo 1 mkm h njioxnocxbio paciiojio>KeFiMM 
OJ - 100 mkm"^, noBepx KOXopoH Hanecena Bxopa)? yr;iepozina5i iijieiiKa b BM/ie 

10 naHoajiMa3iioH njiCHKH xojimHHon 0,1 -0,5 mkm. 

Ciiocoo nojiyHeiiiiM xojioziH03MHccHOHnoro Kaxo;ia cocxoiii U3 
nocjie;iOBaxe;ibHoro oca>K^eHHa JXB}n<. yrncpojiuhix njienoK: yniepoziHori 
HanoocxpHMiioH MJieHKH Ha no;j[jio>i<Ky, paciiojio/i^eHHMO na auozie nyxcM 
3a>i<KraHH>i pasp^na nocxoHHHoro xoKa b cmccii Bo;iopo;ia c 

1.^ yrjiepoj:ioco7iep>icameM ii oca/Kjxeuu^ HanoajiMasiioi'i iiJieHKii noBepx 
BbipaiucHHOH rpa(j3HXOBOH njieHKix Oca/KZieHiie Hanoa^nMa^Hon ruienKH iiosepx 
BbipameHHOM ipa4)HXOBori njieiiKii npoHCXo^irr jih5o b iom >Ke pa3p5i;ic 
riocxoHiiHoro xoKa, jih5o nocpe^icxBOM xexfiOjioniii, Hcno;]b3y}omeH rop^Mvio 
liirib B KaMccxee aioxiBaxopa npouecca. 

20 Ha iiepBofi cxaziHH 3a>KHraior pa3p5izi c njioxiiocxbio iiocxoiHiioro xoKa 

0,15 - 0,5 A/cm , oca>K;ieHne npoBoziMx b cmccii Bo;iopozia c 
yrJiepo;ioco;iep>KamHMH ;iooaBKaMii iipn hojihom jx^iUJiennw 50 -300 Topp, a 
HMeiiiio, napaMPi 3XHJioBoro crnipxa npn KOHuenxpaim^i 5- 15 % hjih Mcxana 
npn KOHueHxpauHH 6-30 % , h npn xcMnepaxype iia no;uJO>KKe 600 - llOOC. 

2? Moryr Obixb HcrioJib30BaHbi laioKC napbi Apynix yrjiCBOziopo/iOB, iipn 3xom 
MOJibHoe co;iep>KaHHe yrjiepojxa ziojimciio coxpaHHibc^. 1 a30BaH CMccb MO>{<cr 
Gbi rb pa36aBJieHa ;^o 75 % luiepxHbiM ra30M npn coxpaHemui nojiuoro 
jVdBJiQuw^, B MacxHOCXH, apxoHOM. HaHeccHHc Bxoporo ymcpo^iHOi o cjiom 
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naHoajiMa3Hori crpvKTyphi mwicct 5uTb npoii'^Bo/acfio nyreM oca>K;ieHiiM ir^ 
iiJia3Mhi pa3pHZia iiocio^Hiioro TOKa xex >Ke uapaMerpoB iipii cnn/Kcinin 
KOHueinpauiiH yrjiepo;ioco;^ep>KauieH zioGaBicii no 0,5 - 4 % nnii iiaHeceiinc 
i]aHoajiMa3iioro cjiom upoiViBOjxnT mctojxom ra3o4)a3Horo cnn re3a, 

^ BKjnoHaioLueM fiarpcB MeTajiJiHMecKOH iiin ii-aicrHBaTopa jio TCMiieparyphi 1800 
- 2500 C, ncvyioKKU ;io TCMriepaTypBi 600 - 1100 C, ocaMCAeniie b cmccii 
Bo;iopo;ia c yniepojiocoj^ep/ivaiLieii ;io5aBKoii c KoimeH ipamieH 0,5 -10 % 
Hepe3 paciioJiWKeiiHbiii MOK/iy nirrbio h no;uio>iCKOH cei MaTBiH 3KpaH. 
1 Ipii peajiii3anHH cnocoGa ecjiH KonueirrpaunM napoB 3TnjioBoro crmpra wwa^c 

i(t 5%, viJui KoiiueHxpauHM MexaHa mi>Ke 6% ii yMeiibuieiniH ziaBjieiiHM iui>Ke 50 
l\)pp vMeHBiJuaercM cKopocTB HyKJieaiiHii. hto npuBO/un k 6ojihiiK)i'i 
HCOZlHOpo;iHOCTlI 3MnCCHOHHblX xapaKTcpiiCTHK. KpoMC Toro, MeUJie'lOl 
Mop(}jojiorHM njieiiKii. Ylpw KOHnerrrpauHn riapoB 3TiiJioBoro ciuipTa bbiiiic 
15^/0. a KOMjieiirpamui MCTana bbilljc 30 n npcBbiueiniu ziaBJieini^i cBbiiiie 

1:^ 300 Topp iipoHcxoyXiM HOTcp^ ycTOHMUBociH pa3pM;ia. ripii rijiornoc'iH roKa 
ocTBiJie 0,5 A/c\r iipoiicxo^HT lieperpcB ra3a ii iioBcpxHOCTH nozuioKKu, ^no 

lipHBOZIirr K CHH>KeniIIO 3MHCCI10HHbIX CBOiiCTB IIJICIIKH. ripM IIJ10TH0C7I] TOKa 

Mciibiiie 0,15 A/c\r He oGecneMMBaerci^ in'/Kiian cTeiieMi> aKTHBauuu ra30B()i'i 

CpCZlbK Il3MCHeHHC TeMIiepaTVpbl II0;U10>KKU HH/KC 600 C HJIII Bbiuie 1 100 

20 npuBOjiUT K cHJibuoM}^ H3MeHennio Mop(j)o;iorun ruiciiKii n iiojcpc ee 

3MHCCiK>HHbIX CBOIICTB. 

B cjiy^ae HcnoJib30BaHH^ Ha BTopoM cTazuni pa3pK/ui nocioMHHoro TOKa 
npH KOHUCHTpaiiHii yrjiepoAOcoziep>KaHie{i ;io6aBKH 6oJice 4 Vo na 
iioBepxHOCTH no;uio>KKH pacTCT rjio6yjioo6pa3HaH yrjiepo/inan njicHKa c 
rpaH\';iaMH oojiee 1 mkm, HMeionia^i onenb ini3Kne 3MHCCHOHnbie napaMCTpbi. 

ripii KOHIieHTpaUHM MCHbllie 0,5 % iipOHCXOJIH'I pe3KOe CHHyKCHMC CKOpOCIH 

pocTa ujin ;ia>Ke TpaBJieniie hjichkh, BbipamcHHori na nepBOH cia^THii. 
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B CJIVHae HCriOJlI>30BaHH5I Ha BTOpOU CXa/^HH aKXHBaUHH rOp^MCH HHTblO ripH 

xeMnepaType MCiiec 1800 C iie npoHCxo;jHT HeooxoAiiMori crenenH aKiHBamiH 
rasa, a npu TCMnepaType BBiiue 2500 luvvh Gbicrpo paspyuiacTCM. flpn 
iiarpeRc mo;uio>kkh HM>Ke 600 C liJiH Bbiixie 1100 C 6y;:ieT oca>K;aaTbCH jihGo 
5 rpa4)m ;ih6o ruieiiKa c iieiipHeMJieMO hii3KHMM 3MHCCHOiiFibiM[] 
xapaKxepHCTHKaMH. 



BapnaHXbi peajimamiH cnoco6a. 
CriocoG nojiyneHiiM xojioflH03MHccHOHHoro riJienoHHoro Kaxojia b pa3p^;^e 

10 iiocxoHUHoro xoKa ocymecxBnHJic^ b KaMepe, CHao>}ceHHOH cncxeMaMii 
BaKy>'MHpoBaini5i u xasopacnpeziejieiniM, oSecnenHBaiomiiMii iio/xaHy ii 
KOHxpojib ra30B0H CMecH Boziopo;.ia c >'rjiepozioco;iep>KamHMii iii^icaziKaMH. 
Pa3p^;i 3a>KHraexc5i MCHv^^y jxbwm^ 3jieKxpo;:iaMH, nozicoe;uiHeHFibiMii k cnc'ieMC 
3jieKrpMHecKoro nnxaHHH. B Ka^ecxBe noziJio>KKo;]iep>Kaxen5i Hciiojibsyc xcm 

15 anoA. a b KanecxBC noAJio>i<KH - KpeMniieBa^i maii6a xojillihhoh 400 mkm. 
riepe;i, oca>K/ieHHeM no;ijXO>i<Ka nO/iBeprajiacb oopaGoxKe aJiMasuoii cycncHsneri 
no oziHoii H3 cxaH^apxHbix xexnojiorHu c uejibio yBejni4enH5i KOHueiixpaiuiH 
LicnxpoB HYKJieaLUiH. B HacxHOciii, iiaMM iicnojib30Bajiacb )'Jibxpa3ByKOBa5i 
oopaooTKa b ^rcMenHH 20 - 40 MHH\"r. J\pyroii cnocoo co3jianu9i ueirrpoB 

2i) iiyKJicaiuni CBMsan c KaxajinxiiMecKiiMii cBoiiciBaMii iieKOiopbix McxajiJioB: 1-e, 
Co. Ni II i .ii., Koxopbie HaiibuiHioxoi iia iio;iJio>KKy xojiiiimhoh 10 - 100 hm. 

C)ca>K7ieHHe ocymecrBJiHnocb b rasoBOii cmcch Bo^opo;ia c iiapaMii 
3XHjK)Boro ciiiipxa (5-10 %) npn ziaBJicHHii 50 -300 Topp. 'leMriepaxypa 
iio;uio>KKiK Koxopa^i onpe/iejiHexoi MOiUHOcxbio paspMjia, cnemiajTbiibiM 

25 HarpcBaxejiCM h chcxcmoh oxjia>KiiciiHM, KOHxpojiiipoBajiacb onxiiMecKHM 
inipoMei poM H 6buia, c ynexoM cooxBexcxByiomnx nonpaBOK b ;iHaria30Mc 700 
- 1100 C. njToxiiocxb xoKa pa3p5i;ia 6bijia 0,3 - 0,4 A/cNr. flpii jiaHHbix 
iiapaMcxpax ooeciieMHBajiacb cKopocxb pocxa yrjiepoziiioH luieMKu jio 10 
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MKM/nac. B KaqecTBe iiozuiokkh Mo>i<:eT nciiojib30BaTbc^ jik)6oh MarepMaji 
croHKHii npH TCMnepaTvpax oca>Tv7l<^HHM h oGjia/iaioiueii bi>icokoh a;ire3HCH k 
yrjicpo;iy. 

AnajioinqHaH cTpyKxypa nuenKH Gbuia nojiyqena c Hcnojib30BaHHeM 
5 MeTaua c KOHuenTpauneH 6% -15 % w ficKoiopbix ^^pyrnx yi jieBo;u)po;mbix 
ra30B (aucTHJieHa, nponaiia ii j .n.) iipii coxpaHeiiuu rex >kc napaMcrpoB. 

llojiyHaeMaM b peayjibiare oca>K;4enH5] iiJieiiKa caMa no ceGe oGjia/iacr 
neiiJioxiiMH 3MnccuoinibiMH cBoiicrBaMH, o;iHaKo ona HCUocraiC^HHO cioHKa. 
MTO Bbipa>icaeTCM b noMBJicHHii npoGocB b npouecce 3mhcchii, Bi>i3BaHHbi\ 

U) O rpblBOM NUIKpOMaCTHU OT nOBCpXHOCTH njieHKn. 

yj7yHijieHH5i 3MticcHO}nibix ii aziresHOHiibix cbohctb nJieiiKn iia ee 
iioBcpxHOCTb Ha BTopoil CTcijiwu oca>Kz^ajiac!> HaHoajiMa3Ha5i luiCHKa tojilhhhoii 
OJ - 0,5 MKM. 3to ocyu;ecTB;i5ijiocb b i om >kc pa3pM;^e riocro^iuioro roKa. JXn^ 
Mcro KoimeirrpamiM yrJiepozu)co;iep>Kaiuero ra3a ( b nauiCM cjfVMae - Merana ) 

15 b Bo;iopo/ie noHioicajiacb jxo 0,5-2 %, npii iiJiorHOCTH xoKa 0,3-0,4 y\/Civr^ u 
icMnepaiypc iiO;Xj1o>kkii 850 - 950 C. 

Oca>K;iajiacb HaiioajiMa3Ha5i njiCHKa tojiiuhhoh nopH;u<a 0,1-0,5 mkm TaioKc 
ru>epe;icTBOM Texno.nonin «rop5iMeri HH'rn», JX^m xoro no;iJ]0/KKa c 
()ca>Knennoii Ha nepBOii craiuin yrjiepozinori luieiiKoi'i noMemajiacb b peaicrop c 

2(1 repMHMecKon aKTHBauiien rci3C)Bofi cmccii. riapaMerpbi oca>^^7-lCHUM Gbuiii 
c;ie;iyiouHHc: ;iaBrieHiie Bo;iopoziHo - Mci^aHOBofi cmccii - 15 -25 ^lop, 
KOHiieHTpauHH Mcxana - 3 %, TCMnepaTypa hhth 2100 -2250 C, TCMiieparypa 
iKvuio/KKn 800 - 900 C. 

C^HUMKH yiJiepoAHbix iiJicHOK. MOJiyqeHHbie c noMoiiibio cKaHMpyiomero 
2^ )jicKTpoHHoro MHKpocKona, iiOKa3biBaKrr, mo iuichkii, oca>K7ienHbie na fiepBon 
Q'ViXJwm, ripe;ic'raBJi«iOT coGoi'i cxpyKxypbi b bh/ic MHKpo ii HanopeGep , npiiMCM 
opnen I upoBanbT ohh nepneiiziHKyjiHpHo noBcpxHocTii, THniiHHbic 
i!3o6pa>KeHH5i, a nocjie BTopoH craflHH oca>i<;ieHH5i iioBepxHocib ruieHKii 
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iioKpbira nanoKpHcxajuiHTaMH, Koropbie cnn>ivaiOT iiopor 3miicchii n 

VBCilllHUBaiOl' CTOHKOCTb nJlCHKH. 

OziHopozuiocTb 3MHCCHH oiipeACJi^Jiacb H3 pacnpejaejieHMH cBeMeiiiiJi 
jnoMHHO(j)opa, KOTopoe nponopuHOiiaJibHO njioriiocTii xoKa B036y>?vZiaK)mero 
5 iivMKa 3JieKTponoB. EbiJio o6HapyH<eHo, hto pacnpcziejiefine 3MiiccnoHHor o 
TOKa ;aociaTOMHo oAHopoAHo a njiOTHocxb 3MiiccHOHHbix uempoB laKOBa, m ro 
BHsyajibHO OHH HepasziejiHMbi. 

KoJIMHeCTBeHHO IIJlOTHOCTb 3MHCCHOHHbIX UCIlTpOB H3MepeHHaH C nOMOmblO 

ryHejibiioro MHKpocKona SbiJia nop^ziKa 1000000 cm^, hio /locraroHJio 

10 C03HaHHH 3MliCCHOHHOrO ZlHCHJieH. 

rio BOJibi-aMiiepHbiM xapaKxepncTHKaM xoKa 3MHCchh bhziho, hxo nopor 
3MHCCIIH ziocxaxoHHO HUSOK, a xoK MO>icex j^ocxHraxb iiJioxHocxH Gojiec 500 
mA/cm'^ npn ne^^jie nop^ij^Ka 10 B/mkm. 
riojivqacMbii'i npeziJiaracMbiMii cnocoGaMii xoj!0,iiio3MHCCTioHHbiH Ka roji 

15 o6jia;Jiaer BblCOKIIMH 3MIICC110HHbIMH CBOllCXBaMU, CXOCK B BblCOKilX 

3JieKxpHMecKiix nojmx, xiiMiiHecKn iiHcpxcH n no3XOM> Mo>Kex Gbirb 

HCII0Jlb30Ban JXnn C03AaHH5l TIJIOCKHX ZIHCIIjieCB, B 3.1CKXpOHMbIX MUKpocKonax, 

CB^l 3;ieKxpoHiiKe, iicxoHHiiKax CBexa w pnnc zipyrnx iipHJioyKeiinn. 

ripOMblUIJieHHaH npHMCHMMOCXb 

20 1 lciiojib30Bainic xexHOJioriiH iiByxcxazTHHiioiX) oca>K;ieHii5i o ricpbiBac r 
innpoKHe bo3mo>khocxij jxn^ ceJieKXHBHoro ocayKzieHHM ii co^jxaimH azipecauiui. 

B03MO>KHo Ha CTcXjuw HyKJieauHH, B MacxHocxJU co3;iaHMeM xpeoyeMoi o 
pHcyHica Ha nueHKe KaxajiHsaropa no cxanziapxHoii jnixoipa(j)HMecKori 
xexHOJiorHH. 3xo npozieMOHcxpHpoBano naMii na npHMepc Fc, Ni w Co. 

2- ^pyroii Bapnaiix - co3;-xanHe piicynKa iiocjie nepBOH cxa;uni oca>K;ieHHM. 3;iccb 
xaK>i<e MO>KHo ncnojib30Baxb (j)oxope3Hcxbi He onaca^cb no'iepn 3NHiccHOHHbix 
cBoncxB, xx<. oca/KAeHHC 3MHXHpyKMueH iiOBepxHOCXH npop^cxo;un na Biopoii 

CXa/XHH 



\VC) *>9/6(»597 



^l>opMyjia inoSpcTciniji 



rCl7RlJ99/(M)166 



1 -XojIO;^JI03MHCCHOHHbIH nJieHOMHhlU KaTO/-!, CO/iep>KaiUnH ]10;ajI0>KKV c 

HaneccHHOH Ha nee yrjiepoAiioH njieiiKOH, OTJiHMaiouunic^i tcm, mio 
;K>iio;iinrrejTbHo coziep>KHT Biopyio yrjiepoAHYio nueiiKy, iiaHeceiniyio noBepx 
iicpBOH, npH 3TOM iiepBaH yvncpojiucxn ruieHKa BbiiiojiHeiia b Bii^e crpyiaypjbi 
iicper}jiHpHo pacnojioKeHiiwx yrjiepo;un>ix MHKpo- ii iianopeGep u/iuiu 
MUKpO- H HaHOHHTeit OpHCHTHpOBaHHblX nepneHAHKYJi^ipHo rioBepxiwcTu 
noiuiOKKH, c xapaKiepiibiM MaciirraGoM or 0,005 jxo 1 mkm m ruiornocTbio 
paciiojioyKeHUM 0,1 - 100 mkm"\ a BiopaM yrncpojuvd^ luienKa BbiiiojHicHa b 
Biiue HaHoa^HMasHOH iiJieHKii TOJiiiiHuon OJ- 0,5 mkm. 

2. Ciiocoo iiojiyucini;! xojio;uio3MHccHOHHoro luicHOMiioro Kaioyjia, 
BK;noMaiomiiH iiaHeceiiiie iia iioziJ]o>KKy, paciiojioKCHHyio iia aiiojic, 
yrjiepo/iiioii luieiiKH nyrcM oca>KzieriiiM h3 pa3p5izia iiocTo^iiHoro TOica b cmccii 
Bo;iopozia c yrjieco/iep>KaLueu ;io6aBKOH, OTJuiqaiomnHoi icm, hto oca>K;icHHe 
x^rjiepoziiion njiCHKii npoii3Bo;xHT ii3 ruiasMbi pa3pM;ia c njioTHOCTbio 
iiocT05iHHoro TOKa 0,15 - 0,5 A/cm^ b cMecn Boziopo^^a c yrjiepo/iocoi^ep/Kaiuefi 
jiooaBKon iipii nojiHOM naBjicuHii 50 -300 1 opp. TeMneparype na rio;i:io>KK-c 
600 - 1100 C, a iJOBcpx nepBOH yrjiepo;moH luieuKn iuihocmt Biopyio 
yrjiepoAuyio luieHKy b Biuie naiioa;iMa3noro cjio^. 

3. ( jiocoG no II. 2 OTJuiMaioiiuiriCH tcm, hto b KaMccTBc yi Jiepo;ioco;iep>Kaiueii 
.UooaBKM Hciiojib3yioT iiapbi TiHJioBoio ciiHpra iipn KOHuenrpauHii 5- 15 % . 

4. Ciioco5 ijo II. 2 OTJiHHaiomHiiCM tcm, hto b KanecTBe yrjiepo;^oco/xep>KaiJueii 
/-loGaBKM Hcnojib3yioT MexaH iipn KoimeHrpamiH 6-30 % . 

5. Cnocoo no n. 2, ouniqaiomniicM tcm, hto HanecenHc nanoajiMa3Horo cjiom 
npon3Bo;iHT nyrcM oca>K;;icnHH n3 iiJia3Mbi pa3p5izia iioctomhhoio lOKa e 
iiJioTHocTbK) TOKa 0,15 - 0,5 A/cKr B CMecn BOAopo;aa c yrjiepo;ioco;iep>Kamen 
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z^oGaBKoii ripii KOHueinpauHH 0,5 - 4 % npn hojihom ziaBJieHHii 50 -300 Topp u 
rcMneparype iia hoajio^kkc 

6. Criocoo iK^ 11.2-5, oiJiMHaiomHiicM icm, hto oca>KXieHHe iipoBo;iMr c 
Z^oGaBJieiiiieM b ra30Byio CMect ;io 75% HneprHoro ra3a npn coxpancHHM 

^ llOJIHOrO /^aBJiCHHH . 

7. CiiocoG no ii. 2, ouniHaiomHilcM icm, mio HaiicccHHe iiaHoaJiMasnoro cju)>j 
iipoH3Bo;i)5T MeroAOM ra30(j3a3Horo cHHTe3a, BKJiioMaiouuHfi iiarpcB 
MeiajijiiiMecKori Hirrii-aKTHBaTopa no TCMnepaTvpBi 1800 - 2500 C, iiozijiokkh 
jxo TeMneparypbi 600 - 1100 C, oca>KzieHHe b cmcch BO/^opona e 

10 yrjiepo^oco;aep>KameH zioGaBKOH c KOHueHTpauneH 0.5 -10 % Hepe3 
pacnojio>KenHbiri Me>K;iy iihtbio ii no;uio>KKOH ceTHa'i BiH 3KpaH. 
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